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C591.00/U 

Title: Filtering Screen 
Field of the Invention . 

This invention concerns screens such as are fitted to vibrating screening machines, 
sometimes used as shale shakers to separate solids firoili fluids. Such machines are of 
particular application in the oil well drilling industry to separate drilling mud from base 
fluid after recovery from down-hole during drilling. 

Pacl^gromid 

It is important that mesh used as. filter media for oilfield screens is robust. Some filter 
media incorporating rectangular mesh are more robust than traditional square mesh. For 
example, such filter media are disclosed in US 5,944,197 and our own Patent Application 
PCT/GB2002/005018, 

Although rectangular meshes have proven successful as a robust, high capacity alternative 
to square mesh, there is still a desire within the industry to use wire cloth with square 
openings, and tiie use of square mesh as the filter media for oilfield screens is still 
widespread. 

Traditionally square mesh is comprised of identical numbers of warp and weft wires per 
unit area, and a coimnon wire' diameter. For example, a 200# market grade cloth has 200 
warp wires per inch and 200 weft wires per inch. Both warp and weft wires are 0.050 inm 
in diameter. • •. ^ . . 

It has been discovered that there are two different situations in the field, where screen 
cloth will break almost* exclusively in one direction only (warp or weft). The two 
scenarios are described below: 



• • • 



— m-Pati^rge-mTliirft iw composite screens 

Composite screens comprise layers of mesh bonded to a generally flat support structure 
. (normally referred to as a frame) containing a number of.generally rectaagular openiags 
•■"a"cross~wfiicli the sareSilSesii is tensibned. llie inesh is supportoi by the frSne and the 
. openings in the frame create the rectangular mesh panels for filtering the fluid materials. 

In operation the maximum stress on the wire cloth, in such a panel is found to. occur at the 
middle of the longer side. This means that the wires running paraUel to the shorter sides 
of the openings are subject to greater stress than those running parallel to the longer sides 
of the opening. Areas of greater stress are shown in Figure 1 . 

It has been observed m the field that the wires running along the shorter span tend to fail 
first, flius confirming the theory that these wires are subject to greater stress. 

(2) Premature failure from nvftr-ten sioning nn hook-strip snrppTiR 

Hook-Strip style screens consist of generaUy rectangular sheets of wire cloth (mesh) with 
hoolcs along two paraUel sides. The sheets are inserted into, and attached by the hooks to 
a stretching mechanisin in the shaker. This stretches Ihe mesh to tension the wire cloth. 
This is necessary to encourage good solids conveyance across the stretched mesh in use. 

In practice hook-sfrip screens are usually sttetched over a radius so as to present a convex 
upper surface as shown in Figure 2. Two edges of mesh sheet do not include hooks and are 
not secured to the shaker. Therefore the tensioning load is applied in one direction only. 
This means that if the screen is over-tensioned the wires parallel to the tensioning 
direction, will fail prematurely. 



5;iiTnTnarv of the InventiQii 

According to the present invention there is provided a screen for use in a vibrating 
machine for separating solids from liquid material (especially solids from drilling mud 
recovered during oil well drilling), the screen comprising woven wire cloth of orthogonal 
wires tensioned and secured to a support structure defining at least one rectangular opening 
across which the cloth extends, wherein the apertures in the cloth have an aspect ratio 
between 0.8:1 and 1:1.25, and wherein the wires which extend across the width of the (or 
each) rectangular opening have a larger cross-section than the wires which extend across 
the length of the (or each) rectangular opening 

Preferably, the number of longer cross section wires per ujait length is less than the 
number of the orthogonal smaUef cross section wires per unit length, in each case secured 
in adirection at right angles to the run of the wires. 

Preferably, the longer wires have a cross-sectional area of between 10% and 30% greater 
than the smaller wires. More preferably, the longer wires have a cross-sectional area in 
the range 20% to 25% greater than the smaller wires. Typically, the larger wires have a 
cross-sectional area 22% greater than that of the smaller wires. 

The wires are typically of circular cross-section. In one example, the diameter of the 
larger wires is 0.046mm, and the diameter of the smaller wires is 0.036rmn. Typically, 
there are 200 larger wires per inch and 230 smaller wires per inch. In another example, 
the diameter of the wires is as before, but there are 212 larger wires per inch and 230 
smaller wires per inch resulting in square apertures. Accordingly, the apertures in the 
cloth preferably have an aspect ratio of between 0.9:1 and 1:1.1. In general, the apertures 
are rectangular in shape and may have an aspect ratio of between 0.8:1 to 0.99:1 or 1:1.01 
to 1:1.25. In certain .CTibodiments, the wires may be selected and' arranged so that the 
apertures are square. 



In one preferred embodmient tiie_ cloth is bonded to a rTCtangular .suBport .stoic^e. 
' defimngnarpimaHiy recranguiar openings, wherein the longer cross section wires are 

parallel to the width (ie shorter sides) of the rectangular openings. 

In another, embodiment the wire cloth is rectangular and is provided with a plurality of 
^ ■^OoTcTalblig two o]^^^ thereof, the t\yo'(5^'b^g sefected as those 

# 

which aire parallel to the smaller cross section wires, and the hooks are used to retain the 
wire cloth in a shaker machine. 

Brief Descriptinn fh^ FignrpV 

Figure 1 is a plan view of a prior art square mesh filter soreen; and 
Figure 2 is a plan view of a prior art hook-strip screen stretched over a radius. 
Detailed description of an emhnditnft nt of the invCTfinn • 
A standard 230 mesh screen cloth has the following features: 



Standard 230# 



warp count 


230 per inch 


warp diameter 


0.036 mm 


weft count 


230 per inch 


weft diameter 


0,036 mm 



Nominal Aperture size - 0.074 x 0.074 mm 



A screen mesh has been manufactured in accordance with the invention, which has larger 
warp wires than weft wires. 



The modified clotJi has the foUbwing features: 

• Modified 23Q# 



waip count 


200 per inch 


warp diameter 


0.046 mm 


weft count 


230 per inch 


weft diameter 


0.036 mm 



■ Nominal Aperture size -0.081x0.074 mm 

The wires of the modified 230# mesh cloths provide a sUghtly elongated wire aperture 
(having a 1:1.1 aspect ratio). Tins does not compromise the cat pomt significantly. The 
overaU nominal cut point would be 76.3 rather than 74 (by the equivalent sphere method). 

Ti^ conductance of the modified mesh is probably decreased fiom 1.17kl>/mm to 
1.071d)/mm. However this is offset by the fact that the warp wires have 22% greater 
cross-sectional area, which significantly prolongs the fife of the screen. 



/^Itemativ p fimbndiment 

An alternative modified 230# mesh clotH has tiie foUowmg attributes: 



warp count 


212 per inch 


warp diameter 


0.046 mm 


weft count 


230 per inch 


weft diameter 


0.036 mm 



Nominal Aperture size 
Thus, the wire apertures are square. 



-0.074x0.074 mm 



# 2.1 X 
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